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Project Overview 
 
Background 
On April 29, 2002, Iowa Governor Tom Vilsack signed a new statute related to animal agriculture, Senate File 2293. 
Included in this new law was a section (Appendix A: Iowa Code section 459.207) requiring the Iowa Department of 
Natural Resources to perform a study of the airborne pollutants emitted by animal feeding operations (AFOΩs), including 
hydrogen sulfide, ammonia, and odor. The odor measurements for the study were taken from 2003 through 2005. 
 
Organization 
Odor measurements were taken by environmental specialists in the Field Services Bureau of the department. 
Procedures for the field study were developed by the ambient air monitoring group in the Air Quality Bureau and were 
signed by the Bureau Chiefs of the Air Quality and Field Services Bureaus [1]. Screening and certification of 
environmental specialists taking odor study measurements was performed by St. Croix Sensory of Lake Elmo, Minnesota 
under contract with the department. 
 

   
Figure 1 Nasal Ranger (left) and Barneby Sutcliffe Scentometers 

 
Measurement Protocol 
Odor measurement methods currently used in regulatory applications rely on human odor observers to quantify odor 
levels [2]. Odor measurements for the field study were taken using scentometers (Figure 1). These simple, portable 
devices are used to dilute odorous air with odor-free air in known ratios. To quantify the strength of a livestock odor, the 
odor observer begins the reading with the scentometer set to a high dilution setting. If an odor cannot be detected, the 
observer works their way down through lower dilution settings, refreshing their nasal cavity with odor free air between 
dilution settings, until they reach a dilution setting where livestock odor is perceived. If no livestock odor is detected at 
the lowest dilution setting, the observer then breathes undiluted άfull strengthέ ambient air. The highest dilution setting 
where the odor can be detected is a measure of the strength of the odor. In the first year of the study, the highest (and 
only) dilution setting used was 7:1 (Table 1); in the second and third years of the study, a 15:1 dilution setting was added 
to begin the odor measurement (Table 2). 
 

Table 1 Scentometer Odor Levels used in 2003 

Level Scentometer Result 

3 Greater than 7 to 1 

2 Detectable, but less than 7 to 1 

1 Not detectable 

0 No reading taken 
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Table 2 Scentometer Odor Levels used in 2004-2005 

Level Scentometer Result 

4 Greater than 15 to 1 

3 Greater than 7 to 1, but less than 15 to 1 

2 Detectable, but less than 7 to 1 

1 Not detectable 

0 No reading taken 

 
For the Iowa field study, environmental specialists were requested to take an initial odor reading with the scentometer, 
and if the odor intensity exceeded the 7:1 threshold, they were asked to take a second reading at the same location 15 
to 60 minutes later. If both readings were over the 7:1 odor threshold, an exceedance was said to occur at the 
monitoring location. 
 
The definition of an odor exceedance used for the Iowa field study most closely resembles the ambient air standard for 
odor established by the State of Wyoming. A list of scentometer-based odor standards in other States is provided as an 
appendix [Appendix B: Scentometer Based Odor Standards]. 
 
If the measurement location was downwind of an odor source, such as an animal feeding operation or manure 
application area, and a suitable upwind monitoring location was accessible, the odor observer was asked to quantify the 
odor level at the upwind monitoring location. Upwind readings were not included in the exceedance or measurement 
counts. 
 
Measurement Categories 
Measurements were categorized as άfacility measurementsέ, άmanure application measurementsέ, or άPERRC 
measurementsέ. Facility measurements were taken near the fence line of animal feeding operations, Manure 
application measurements include any measurements taken near the fence line of areas where liquid or solid manure 
application was occurring or had recently occurred. PERRC measurements were taken near Public use areas, Educational 
institutions, Religious institutions, Residences, and Commercial enterprises (άPERRCΩsέ). These particular types of 
locations have been afforded special protection under Iowa Law (Iowa Code sections 459.202 and 459.204) in the form 
of separation distance requirements applicable to construction of AFOΩs and application of manure. Environmental 
specialists were requested to perform PERRC measurements in response to complaints, if a PERRC was located 
downwind of a facility or manure application area where an odor exceedance was measured, or during the course of 
ordinary field duties. 
 
Results Summary 
There were 1708 measurements taken for the odor study, and 118 (7%) measurements resulted in exceedances. 
Manure application measurements produced the highest exceedance rate (11%), followed by facility measurements 
(7%), and PERRC measurements (4%) (Table 3). Measurements were taken and exceedances recorded throughout the 
state (Figure 2). 
 
 

Table 3 Measurement and Exceedance Summary 

Measurement Type Exceedances Measurements Exceedance Rate 

Facility 71 1066 7% 

Manure Application 36 338 11% 

PERRC 11 304 4% 

Total 118 1708 7% 
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of AFO facilities, or as time allowed during the course of routine field office activities. 
 
Map of Measurements and Exceedances 
The map below (Figure 3) illustrates the locations of facility measurements taken and exceedances measured during the 
odor study. 
 
 

 
Figure 3 Facility Measurement and Exceedance Locations 

 
 
Measurement Locations 
To measure odors around facilities, the first odor reading is taken on or outside the facility property line downwind of 
the facility buildings and manure storage structures. If AFO odors are detected at a greater than seven to one dilution 
with filtered air, and an upwind monitoring location is accessible, a second reading is taken upwind of the AFO facility. 
Next, a second upwind reading is taken at the same upwind location at least 15 minutes after the first. A second 
downwind reading is then taken within one hour after the first downwind reading. If both downwind readings show AFO 
odors are detectable at the seven to one dilution, an exceedance is recorded. 
 
Typical odor reading locations for facility measurements are shown below (Figure 4). άUέ represents a typical upwind 
reading location, and άDέ represents a typical downwind reading location. 
 
 





































http://www.iowadnr.com/air/afo/afo.html
http://www.iowadnr.com/air/afo/afo.html
http://www.iowadnr.com/air/afo/afo.html
http://www.iowadnr.com/air/afo/files/2005OdorQAPP_SOPs.zip
http://www.iowadnr.com/air/afo/files/2005OdorQAPP_SOPs.zip
http://www.iowadnr.com/air/afo/files/odor_measurement.pdf




http://deq.state.wy.us/aqd/stnd/Chapter2_2-3-05FINAL_CLEAN.pdf
http://www.cdphe.state.co.us/op/regs/airregs/100104aqccodoremission.pdf
http://www.legis.nd.gov/cencode/t23c25.pdf


http://www.lrc.state.ky.us/kar/401/053/010.htm
http://www.sos.mo.gov/adrules/csr/current/10csr/10c10-3.pdf
http://ndep.nv.gov/nac/445b-001.pdf
http://www.ipcb.state.il.us/documents/dsweb/Get/Document-11939/
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